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Preface
..r

The Council of State Science Supervisors has, since
its initiation in 1963, cooperated with the National
Science Foundation, Division of Pre-College Educe:,
tion in Science, in a variety of projects. Throughout
this association the Council has benefited irdm
Foundation suppok while contributing the unique
knowledge and experience its members. bring from

their involvement in the state departments of educa-
tion. This particular project /was an outgrowth of
many discussions and planning sessions with staff
mempers from the Foundation who recognized the
need for better inTormation about the status. of
science education when making program decisions.
This study of the availability and quality of meaning-
ful data from the data banks maintained by the state
departments of education was conducted to deter-
mine whether these data-resources are adequate to
meet a minimal need and how they might be im-
proved to be more valuable in' giving 'direction to
educational programs. Although scie edUcation

was the first concern, it was realized the onset
that the data utilization process is applicable to 411
study areas.

Project Participants

A

Thi project could not have been conducted with- tt
out t operation of the individual chief state
school officers and the members of their ,staffs. The
Council expresses its appreciation for the assistance
they received, especially from those in the data pro-
cessing divisio assisted by responding to the
survey instr ent that as used in each state..

Beca e of the- inte isciplinary nature of the
problems- associated with data utilization, it was
appropriate that the it of State Social Studies
Specialists and the Association of State Supervisors of
Mathematics be involved. The representatives of these
two organizations of state ernployfes made' major
contributions to the conference phase of the project,
as well as to the planning that. preCeded the con-
ferenCe. The Council of State Science Supervisors is
grateful for this Cooperation.

Throughout the various stages of this project a
large number of 'individuals, institutions, and com-
mercial organizations made important contributions.
This support was critical to successful comriletion of
the work that was planned. The Council wishes to
express its thanks to everyone who gave their assis-
tance. Finally, the Council expresses its thankt to the
National Science Foundation for the financial support
that made this project possible.

Members of the Council of State Science Suptrvisors who participated in the project conference:

LaMar Allred, Utah
Richard Barnhart, Hawaii
George Bohl, Wyoming
William Bolles, Pennsylvania
W. L. Carmichael, Georgia
Wendell Cave, Kentucky
Richard Clark, Minnesota
Jerry Co [glazier, Indiana
James Cook, Canal Zone
Kenneth Dowling, Wisconsin
Gary Do Wns, Iowa
Irvin Edgar, Pennsylvania
John Favitta, New York
George Fors, North Dakota
Dillard Haley, Jr., Virginia

'John Harrit,,New Jersey
John Hooser, Missouri
Jack Hopper, Florida
Joseph Huckestein, Texas
Richard Kay, Idaho

0

Dave 'Kennedy, Washington
Franklin Kizer, Virginia_
James Lathani, Jr., Maryland
Alice Linder, South Carolina
David Maliette, North Carolina
H. Donn 'McCafferty, Vermont
Larry McKinney, Oklahoma
Arthur McMahon, Rhode Island
Alan Nicholson, Montana
Jack O'Leary, Nevada
Richard Peterson, Utah
Reuben G. Pierce, Washington, D.C.
Douglas Reynolds, New York
Jerry Rice, Tennasiee
Robert C. Roberts, Misgskippi
Robert Seymour, West Virginia
Richard Stebbins, Minnesota
Defies Stewart, Georgia
Calvin Story, Texas '
Raymond Thiess, Oregon

Note: State science supervisors and other state department of education personnel who contributed to the
project by completing andieturning survey instruments are not listed. However, their contribution wlis very'
important and greatly appreciated.
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Members of the Council of State Social Studies Supervisors who participated in the project conferencp:

Jellies Bean, Nevada
Carter B. Hart, New Hampshire

4 H. Mike Hartoonian, Wiiconsin.

"t
'Members of the Association of State Supervisors of Ma

--James M. Bagby, Virginia
George L. Henderson, Wisconsin

Hyndsr South Carolina

.
June Gilliard, North Carolina
,Geralene M. Sutton, Virginia

Conference speakerrancl consultants:

Dr. J. Myron ttkin, Dean,.
College of Education
University of Illinois

Dr. Michael M. Frociyma
Program Manager,
Instructional Improvement I mple-

mentation Section
Pre-College Educ. in Science Div.
National science Foun on

Dr. William S. Graybeal
Assistant Director, Research Div.
National Education Association

Dr. Kenneth Hansen, Superintendent
Nevada State Dept. of Education
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ematics who participated in the project conference:

Ronald Gutzman, Nevada
James Oakes, Tennessee

-

Dr. Howard J. 'Hausman
Acting Division Directdr
Pre-College Education in Science
National Science Foundation

Mr. Edward J. Meade
Educational Director
Fotd Foundation

Dr. William Richardson, Director
Advance Planning and Development
Montgomery County Maryland Berard

of Education

Dr. Herbert Wahlburg
Research ProfesgErr of Urban Education
University of IllinOis

Special Evaluafor: Dr. Jack Hassard, Georgia State University

A

Guests attending prOject conference:

Mr. James V. Bei"nardo
National Center for Resource

Recovery

Or. John R. Bolig
, Del Mod System, Dover, Del,

Mr. James G. COok
Thomas Alva gdison Foundation

Mr. Mike Crawford
Addison-Wesley

Mr: Leonard D. Garlick
nd Stag Dept.'of Education

Mr. Bud Glasglo
Holt, Rinehart & nston, Inc.

Mr. Om Hurd
Holt,`Rinehart & Winston

Mr. James McNeely.
Addison-Wesley

Mr. William B. Miller
Rand McNally & Company,

Mr. Robert Ness
Rand McNally & Cpmpany

Dr. K. W. Palmer
Nevada State Dept. of Education

Mrs. Charlotte H. Purnell r
Del Mod Systems, Dover, Del.

Mr. Jack Stephens
Rand McNally & Company

Dr. Ertle Thompson .

University of Virginia

Mr. Robert H. Vaningan
Addison-Wesley
S

Dr. Wayne W. Welch
Nation-al-Science Foundation

Mr. Lee 0. Worthing
American Book Company



Introduction$.1d.
The Council of State Science SuPervisors with

6 ifm m ers t p in most of the fifty states and territories
of the United States has listed, among other high
priority concerns, the problerhs of inservice and pre-
service ethfation. In their first efforts to discover the
magnitude of the problem in this special area the
officers of the Council contacted staff members of
the Precollege Education in Science Division of the
National Science Foundation for their assistance: As a
result, the Council, with financial .sponsokhip. from
the, National Science Foundation, conducted seven
regional conference * throughout the nation early in
1972. Although the conferences were designed to
s4rve several purposes, a major emphasig Was brought

' to bear upon the problems of providing high quality
science teachers and science teaching riethods in the
school systems ckthe country. A major contribution
at -these conferences came in the form of position
papers- prepared by riepr9seritatives pf 'die state de-
partments of education. In order to get the broadest
possible interpretation of existing problems these
papers were prepared cooperatively by representatives
of the Council of 'State Science *Sppervisors, the

I Council of State Social StOdies' Specialists and the
Association of State Supervisors of Mathematics M
their respective states. This first cooperative effort
among three similar organizationsoin three academic
areas has continued to the present time.

!le position papers presented by the states re-
vealed a commonality in problems - encountered
throughout the country, but several characteristics of
the positron papers were rurged that reduced the
credibility of arguments presented. Among these

9 were:
Most of the papers presented were subjective and
contained little or no valid data for making deci-
sions about teaches education.
The writers of the position,papers were unable tp
idaitify the educational needs of students.
There was' Mille evidence that the states were, at
that time, capable of assessing student progress or
of establishing criteria for accddntability within thq
tsbi

se in/Ming
&

the position papers were genuinely
11-herested-in improvingteadidr education but lacked
adequate information for making° necessary .deci-
sions.

5

Overall it became apparent that the specialists in
science, social studies and mathematits in the state
departments of education did notAave the kinds of
data available that would make it. possible for them to
justify the aVgarent.high expenditure's of funds neces-
sary to establish now strategies for insersice andspre-
ser.vice educatiori. As a result, a fellow-up study was
initiated to detediine what data are available within '
the state data systems and what steps w II beneces-neces-

sary to improve and supplement those sy tems to the
iff. point wherp accurate, reliable informatio will have.

maximum use' in making national and state educe-
bona! decisions. This ,report indicates the procedures
followed in that study and the recommendations and
findings that have resulted from it.

The major activities of the study tvere planned and
.. -

conducted by the Council of State Science Super-
visors in cooperation with the Coundl of State Social

>

Studies Specialists and the Association of*State
Supervisors of Mathematics. Financial Assistance was
provided by the National. Science Foundation
through a grant-to the Council of State Science
Supervisors, IrTorporated.

A Sunimary of Project Observations
and Recommendations,

The, need fqr sound reason in making educational
decisions has become increasingly apparent in a

period of history where public scrutiny of the schools
is at its highest. Taxpayers, minority groups, eco-
nomic interests and academic fadists are exerting new
influences on educational decision making.

To react positivelN/ to societal pressures it has be-
come more important than ever that educators go
beyond intuition and professional expertise M sup=
porting continuing programs and in designing need
ones. They need to have the most objective rationale
possible to support change, and that rationale must in
turn be basedupon objective data utiliition.

----Few....,these reasons the Couqcil beState Science
Supervisors in cooperation with the Council of State

,1 Social StA1ies Supervisors and the Association of
State Supervisors of Mathematics, and with the finan-
cial support of the National Science Foundation,
undertook the task of determining what the availa-
bility of educational data irythe state departments of
educatign is and what strategies can 'be applied to
improve state data systems and make the best use of
them.

The project involved two major/ activities: (1) the
design and imPlementation of a survey study to deter-
mine the extent and consistency of data collected by
the, states as well as the frequency and source of data
collection, and (2)° a conference geld at Las Vegas,
Nevada, attended by state supervisors for the purpose
of studying the results of the survey and making rec-
ommendations for improved data gathering and utiW
zation..The results of the project may be stated in
two categories: observations and recommendations.



Observations

The survey of state departme(nts of edgpatiory pro-
vidpd observations that describe the nature of the
eduCational data collected by the states.
There is little consistency in the kinds'of data items
collected by the departments of education in the
various states.

The frequency of collection and the sources of edu-
cational data are highly varied among the states.'
Me data most consistently collected are related
primarily to identification and easily quantified
characteristics of teachers.
Data that reflect value judgements are practically
never collected. .

There is a' lack of consistency in ,omputer treat-
, ment and codingiof the data that are collected in

- A

Mos ta items are neither colledted nor stored in
such a way that th'ey, could be retrieved to answer
national, or even regional, questions.

s The sources. of data and the frequency of collection
are very diverse. Greatest consistency is found -in
data from annual reports to state departments N

Recommendations.t

education.
In spite of limitations, the state departments of
education are, collectively, an extensive source-for
education 'data' and have the potential for being
much better.

During the ,conference a study-of data utilization pro-
cedures produced observations that are significant in
judging the value of state data systems. .

There is considerable difference between using
existing data banks to develop a rationale to sup-
port decision making and actually attempting to
answer research questions using existing data.
As they exist the state databanks cannot be effec-
tively used in doing basic research.
Diverse sources of data and varied frequency of
collection limits the use of state data in making
.regional or national decisions.
Generalized surveys within states can be Used suc-
cessfully to collect data for later use in making de-
clsions,' establishing policies and generatin4 research-
able questions.
Usefulness of state data systems is dependent upon
the methods of collection. In particular, collection
of data related to special subject areas requires full
knowledge of the unique features of such areas.
Usefulness of state data banks is dependent upon
uniformity among states in the procedures-used to

------aof(ect and process data and in the kinds of data
items collected.
When a need for edUcational inforkation is identi-
fied, the data availableiffrom the state departments
of education, no n7.1-ter how limited, are useful in
naking educational decisions.

It was assumed at the> conferenceithat the.limita-
.

tions of the existing. state data banks is not innate in-
the ,systems of the state departments of education.
Hence, recommendations were presented with the
hope that in the future useful data. could -be °easily 44
retrieved to meet certain kirids of' educational needs.

Tiie state departments of education should co-,
operate td produce uniform data collection and
data processing procedures.
Most prObable uses of data shobld be identified to
avoici Collection of trivia and to Improve chances
thatneeded data will be available.

Chief state school officers should make commit- °
ment to collecting the data that are identified'as.
needed.

Subject area specialists should be consulted in 19
modification of state data systems so that the data
collected *ill be useful in improving instruction
within subject areas.

In most 'states s/eps should be taken to improve
. communicationsi-between subject area specialisti

and data processing specialists. J
Procedure's should be established to promote" utili-
zation of state collected educational data by other
agencies.' Such agencies should include federal, state
and local, governmental ,agencies, universities,

10'
iprivate foundations and professional associations

that are involved in making decisions that affect
education.
Data utilization practices should be encouraged that
promote positive change to meet educational
change rather than for derogatory or.negative pur-
poses

In parti6ular, data that relate the characteristics of
teacher supply and demand should be collected and
Made available by the states for regional and na-
tional studies.
The National Science Foundation and the United
Sthtes.Office of Education should provide financial
assistance to states in order to collect and process
data that could support existing programs in filhe
sciences or give direction to new ones.
Agencies funding educational programs should
make use of existing state data in establishing pro-
grams and making grants. Specifically, the National
Science Foundation, Division of Pre-College Educa-
tion. In Science, should use data from the state
systems to establish the need that exists for pro-
grams that will be undertaken by the Education
Materials and Instruction Development Section and
the Instructional Improvement Implementation
Section.,

More specific and-detailed observations and recom-
mendations are given within the body of the report

. along with a description of the procedures that were
used to accomplish the objectives that were estab-
lished for the total project. In reading this report, it is

4
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important to realize thatit is a progress'report on a
-project that is intended to continue through several'
phase's. It cannot be considered-completed until im-
proved data collection and utilization hps actually
become paFtof the probedures used in the states ta
improve education in the sciences.ghe Council of
State Science Supervisors and colleagues, in mathe.-
matics and social studies in state departments of edu-t
Cation are 'obligated to continue efforts to improve
this asspect ,qithe services they provide. In this effort,

, it is hoped that other groups such asthe.U, S. Office'
of Education, j,the Council of Chief State hool
Officers, the Association for Educational lkta Sys-
tems and other specialized groups of educators in-
volved in state departmentrof education will become
involved.

Planning for Dat Utilization

tie *ailments of education of the states and
territories of the -United Stites form a unique net-
work for.providing educational services as well as for
collectingeducational information that can be used in
making decisions on a broad scale. However, because
of the *diversity of given functions within these de-
partments it is sometimes difficult to find common-
alities among thtm that will make interdepartmental
projects feasible. Data collection is a function, that is
given different priorities deoending upon the nature
of educational policies that have been adopted by the
states. In addition, geographical size and location,

. totar and localized population, and organizational
structure of school systems within states, are among
factors that enhance, or limit, data collection abilities
of the state departments. From p?qous,experience
with preservice and - inservice teacher kucation pfob-
lems, the %embers of the Council of State Science

pervisiSrs recognized the value of systematic collec-
and use of data that describe characteristics of

scien e teachers and science teaching practices. How-
ever, it rapidly became known that any effort to
develop a national assessment of such teacher -based
characteristics vvbuld be hampered by the limitations
and iritssmi......latibilities of the existing data systems. If
the unique network of state partments of educa-
tiontion is to function in pr 'ding-data to national
studies, the differences in the collection aid use of
teacher data among the states must be identified. The
problems believed to exist initially were: ,

es Easily available data are neither consistent enough
nor extensive enough to describe the attributes of

, the existing teaching population in science, social
science and mathematics in the States. ,

Student needs have not been identified and, there-
fore, existing data do, not relate teacher characteris-
tics to she ability of teachers to meet student needs.

. .s

-`q
7 0

Instruments and methods do not exist foressessing'
4 sfqdent achieves:dent in existing programs. .

. There is ,a- lack in uniformity of ots7ectives of
scienceducation that could be used to structure
assessment of students. .

Data that could be used to determine the character-
istics of the teacber supply and demand at the state
and national levels are not available.
Data that could be used tp assess quality of teach-
ing practices are- not readily available nor has
quality teaching been defined.
.If more effective and More appropriate programs

for inservice and preservice education of teachers re

to be designed on the, basis of knowledge ab the
existing teaching staff, these limitations must be re-
moved'or alleviated. It was assumed that correcting
these,limitations thrOugh a national effort would have

Nimplications.for local and state programs in teacher_
education as well as national prograins such as those
that.haye been undertaken by the NationatScience.

'cally stated

the role of the states in improving.teacher- data collec-
tion and utilization* These ,assumptions were specifi-

Foundation. Assumptions made concerning

There is a need for more and better information
fi-om the states in order to
a Describe the nature of the teaching population.

in science, social science, and mathematics in
the states.
Assess student progrels in existing programs.

ps 1 Assess teacher supply in science, social science
and mathematics.
Assess the quality of teaching occurring in
existing- classes of science, social science and
mathematics.

There is a need for a better description of the edu-
cational needs of t ay's youth.
State departments o education and their respective
subject specialists ave a major contribution to
make in ?he col ction and analysis of _educational
data.
State subject speciah will need specialized train-
ing in data collection nd'analysis if meaningful
data is to be collected in the states.
New sources of funding and strategies of implemen-
tation will be needed to initiate comprehensive
state data collection and analysis systems which will
be useful in determining the preservice and inservice
needs of the nation's teachers.

I-



In response to these assumptions plebs were made,
to take'ihe first steps necessary to Meet the needs

were recognized. The immediate.objectives estab-
. listed Were:

to describe the nature of-the data available in state
e .

data banks on science teachers employed in the
states.
To escribe the information available concerning
the arameters of science teacher supply in the
state

To describe vyaYs of using data in improving science
education in .the states. - a

, To describe the elements needed<for the creation of
the data-collecting and sharing network embracing
all states.

To describe the elethents currently available for
constructing a comprehensive supply and demand
picture of the current science teacher market
To provide a learning pxperience for participants in
data based policy formWati6n.
To familiaFize state science supervisors *till new
directions for education programs of the National
Science Foundatihn.
To provide opportunities for state science super-
visors to react and respond to National Science
Foundation eduntional progiam changes.

o

Project Accomplishni nts, Observations
and Recommendatio

r
The established project objectives were, such that

some could best be accomplished through the work
of small planning groups, mail surveys and telephon,e
contacts. Other objectives could only be accom-
plished by having representatives of the stateemeet in
concert to discuss the value and feasibility.of collect-
ing data through state departments of education to
answer question; relative to the characteristics of
science teachers and science teaching;

The procedures used to accomplish each of the
project objectives are descr'ibed separately along wit4interpretations and recommendations for future
action.

11,

Describing the Nature of the Data Available in

State Data Banks on Science Teachers Employed in

the States

limited value, it was also realized that pe,arly' all state
departments of education.have develgped systematic
data banks "using annual reports, teacher certification
Jcords, federal program reports° and other periodic

sources of teacher information, to renew and update.,
their data collections and that these data can provide
background'infarmation for making educational deci-
sions. There was no known effort to investigate the
compatibility of the various state systems in terms of
collection, coding, categdrizing, and other procedures
that would affect the use of data in application to
national or regioni problents related to inservice
science teachers.SiMilarly, the-degree of consistency
used in identification of specific items of data to be.
collected was not klown.

In order to describe the existing data, the project
planning committee developed a Survey instrument
that was used in each .of the states plus. he District of
'Columbia and e Canal Zone. Data items related to
the characte tics of science teachers were put into
seven categories: personal, teaching assignment,
teaching experience, certification, college prepara-
tion, salary, and miscellaneous. These categories were
established after contacting a sample of state consul-
tants to determine'the range of dal.a they had avail-
able to them. For each category the final r item
"other" was added to give an indication of the com-
pleteness of the data. There is a noticeable lack of
items Mated to teacher understanding of science Id
competence in teaching Which is due to the observa-
tion that states make very little effort to establish

. evaluative criteria that could be applied to teachers in
the public schools.

An important item of information related to use-
fulness of the state data is the cqndition in which they
are stored and the ease of retrieving them. For this
reason, each state was asked to indicate Whether or
not eNch iteni was contained in a computerized sys-
tem. This made three possible responses availab e:
data collected by state and in computer, dates col-'
elected by state but not in compUter, and data not

Fr_eyallected by state. The actual survey instrument that
was used is irlbluded in the appendices. The tabulated
data relative to teacher information (items A through
G on the survey.instrument) are inctu
lowing four pages.

Aft initial task in determining the feasibility of
using data collected from the states to answer critical
educatiObaL,questions was to describe the nature of
existing eile'Realizing thardata collected prior' to
identifibation of the question to be answered has

11
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A. Personal

1. Teacher Name .
2..SocialSeyurity Number
3. Sex t
A. Race
5. Date of Birth.
6. Place of Birth
7. Home Addrvs'
8. Mein' Status
9. Citizenship

10. Other

° B. Teaching Assignment

1. Name of Schdol
2. Addiess of School
3. Name of School District
4. Name of Courses taight

'11 5. Name Of Cciurses Assigned
Each Period

6. Name Of Text(s) Used in
. Each U,urse '-

7. No, of Pupils Per Course
8, Duration of CoLirse

(weeks or month)
9. NO: of Minutes Per Week

4,ta'ch Course Meets
10. Credit Per Curse
11. Grade Level f Cours0
12.-As4gnmen ()per Than

Scien e. eaching 4

13. Other

. Teaching Experience

1. Total Years Teach. Exper.
2. Years of Teaching,Exper.

in State
3. New to Stqe

,4. New to bistrict
5. Previous Years Place of

Employment
6. Years Teadking Present

Coursels)

7. Other

z,

1 2 1 1 2 1 2 1 1 1 1 1 1 V 1 1, 1 2 1 1 1 1' 1 1 1 3. 1 1
1 2 1 1 2 1.2 1 2 1 1 1 1.1 1 1 1 1 1 f' 1 1 1 1 3. 1 1

01 2 1 .1 2 1 2 1 1 1 1 '1 1 1,1 1 1 211.1 1 1 1 1 1 2 1 1

1 3, 1 3 2 1 3 18 2 1 3 3 3 2.3 ., 3.3 3 1 1 3 1 3. 1 3..3 2 3
s 1 2 1 .1 2 1 2 1 1 1 1 1 1 1 1 1 1 3 1, 1 1 1-.1 1 1 2 1 1,

a 3 2 3 2 3 2.2 2 2 1 2 3 3 1 2 3'3 2 1 3 2 2 3 3.3 3 3'.
1 2 2 1 3 3 2 2 1 1 1 .1,2'3 ) 2 1.3 t 2 3 2 2 3 1. 3 2 3
2 2 1 3 3 1 2';2 1 2 1 3 1 3 12 2.3 1 3 2 2. 3 1 33 3
-3 2 2 3 3 3:2 2 1 1 1. 2,2 3 1 2' 3' 3 3 2 3 2 2 1' 3.2 2

1.. k

'
, 4

1 2 1 2 3 .1 2 1.1.1 1 1 3 1.1 1 1 .2 1 1 .1- 1 1 1 1 2 1 1

2 1 2 3 1 2'1 1 1 1, 1 3 1 '1 1 1,2 1 1 1 1 1 41 .2 1 1

2 2 1 2 q 1 2 1 1 1 1 1 ,1 1 1. 1 1 2 1 1 -1 1 1 1 1 2 1 1

1 3 1 2.3 1 3 ) 1 2 2 1 1. 1 1 1 1 2 1 1 1 1 1.2 1 2.1 1

.3'3 3 2 3 3.3 2 1 2 2 1 3, 3 1 1.1 2 3 1 3 3 3. 2 1`.2 3 1

3- 3 3 3 3 3 3 2'3 3.2.2.3 2.3 3 3 3 3 33 3.3 2.3.3 1.3
2 3 3 2 3 3 2 1 '2 2 1 3 3 3-1 1 2 1 1 1 3 1 1 1 2 1 3

. 0' I

n. 3 3, g 3 3 3 2 1 2 2 2 3 2-3.3 1 2 1 3 1 3 1 1 1 3 1.3
./ ,

.

3 3 2 3 p- 3 2 1.3 2 2 3' 21.2. 1 2 1 3 1 3 1 1 '1..2.3 3
2 3 3 2 3.3.3 2 32.2 2 3 2. 3' 2' 1 2 3;2 1 3.3 1 1 3 1 3.,

2 3 3 .2 3 3.3 2 2 2 2 1 3 1 1 .2 1 3 .1 2 1 3 1 3 1 .? '11

2 3;1 2 3 3.3 2 2 2 2 2 1. 1- 1 1 2 1 T 3 1 .1 1.1 2 1 3

1b ,

o

1 2 1 1 3 1 3 1 1 2 1 1 1, 1,1..1 2 1 1 2 1 3 1 1 3 1 .1
1.0

2 2'1 1 3 13 1 1 1 1 1 1 3.1 3 3,2.2 1 2 3 1 1,33 1 1

2 2 1 2 3 1 _1 `'l 3 2 1 3. 1. 1 1.1 2 1 1.02 2 2 1 1 3.2
2 3 1 / 3.1 3 1 1 1 2 1 1 1 1.1 1 3 1 1 2 2 1.1 -1 3 2 3

2 3 3 3 ,3 1' 3 1 2 3 2 1 8 3 3 1.3 3.1 2 2%3 1 3 1 3 3 1
0

3 3 3, 3.3-3.3 2 3 3.2,3 3 3 3 3'3 3 33.3.5 3 3 3.3 1 3

. - 1.

1:*



o
I

INFORMATIOWON CHARACTERISTICS OF SCIENCE TEACHERS

JV
<

til Z < < 0
r et c i c, Z z

< CC tii Ri o z -
=W ' 2 >- 11 1 i 0 u) W.

t . i 8 LI, W O O ,i cc w i
Z Z Z Z Z Z'O 000. CC

0

J il
ZtI- 1 D

O
. Z k- ...I

til 0 - 0
7 LI-t)

O Zi 14 4 in 0 2
D
I- Z < 1 2 ,7; i4I- 0 0ZX<CC

Er 11 tii
C/ CU t0 DI- 0.1

>3 I- I- 5 5

00

Personal -./c .
A. -

/
.

1 11111.13111111:111 11111 f 1.20 87 .4=

.,. .

'2. 1 1111'13.111;11131111'1111\124, 83.
--3. 1111113-1111111111111,1-112 87

4.31 3 1 . 1 3 3.1' 3 3 3- 1 31 1 -3 3 1 3 3- 3 3-1 3 35
5., 1 1- 2 1 1 1 3.2 1 1 1 1 1 2 .2 1 1 1 1 1 1 1 1 2 79 .

6. 1 3 2 2 1 3 3.'2 2 3 1 1 3 3 3 3 3 2 2 3.2 3.2 2 12

7. 1 3 1 2 3 3-2 2 q 1 , 1 3 3 3 1 1 2 2 1 2 1 1 2 33
- 8. 1 3 1 1

33.2
3.2 3 1 1 1 3 3 3 1 1 1 3 3.2 1 1 2 ; 38.

9. 1 3 2 2 2 3 1 3 3 2 2 33 22 2 1 1 2 2 17

10. 1. 2
.."

B. T Aing Assignment
de*

1. 1 1 1 1 1 1 1..1 1,1 1 1 1' 1 1 1 1 1 1 1 ;1 1 1 2 85 °
'-2. .1.2 1 .1 1. 1 1 1 1 1 1 1 g 2 1 1 .1 1 1 1 =1 1.1 2 77

'3. 1 1 1 '1 1 1 1 1 1 1 31 1 1 1. 1 1 1 1 1 1 1 2 3 81

z.'' 4. 1.1 1 1 3 1 1 1 1.1 1 1 1 2 1 1 1 1'.1 1 1 1 -1 2, a, 77
a 5. .i

",..1.3 1 1 3 1 3.2-3 3 3 1 2 2 1 1 3 1 3 1.2 1-1 2 37 -..

6. t
3 3 3.'3.3 3 3 2 3 3 2 3 3. 2 3 3 3 2 3 2 3 3-2 2. 2

7. 1.01 1 1 3 1 1 1 3 1 3 1. 2 2 1 1 1 1 1 1 2.1 1 1 56 -. t,

8.
O C

10 4.

.

.. '45/5/2'
10 8 43/5/4
12 2 ' 45/611

8 58 18/4730 .

17
.

4 41/9/2
38
37 ..

50
31 17

20/26
5/16

25 37 20/13/19
46 37 9/24/19

Q

12 4.- 0 44/6/2
19 4 40/10/2
13 6 . 42/7/3
15 8 4.0/8/4

.

23 40 19112/21

23 75 1/12/39
19 25 29/1A413

23 40., 019/12/21

31'11, 40 15/16/21
31 46 12/16/24.
29 29 422/15/15

21 . 19 31/11/10

t
13 8 41/7/4

15 23 3118/12.-
23 19 30/12/10
15 25 31/8/13 4
29 50 11/15/26

,
11= 81 4/6/42''

1 3 1 1 1 3 1 1 2 58 23 19 30/12/10
4. 3 1.1 1 /1 1 1 1 1 1 3 1 1 3 3 1 1 2 1 3.3 1 2 3 60 15 25 31/8/13 4
51

cp

3 3 2 3.3 1 1.2 3 3 2,233 2 33 3 2 2 2 1 2 2 21 29 50 11/15/26
6. ,

3 3 3 1 3 3 3 1 3 3 1 3 3 3 2 3 3 3 3 3.3 2 2 2 8 11= 81 4/6/42''
7. 1.1. 1 1

1 1 3e1 3 1 3 c2'3 3 3 1.2 2 2 3 1 1 1,1 3 I 12 '\37
;

1 1 2 1#3 1 3 2 3 3 2 1 2 2 2 3'1 3 1.1 3 3.2 2 29
10.3 1 2 1.3 1 3 2 3 3 3 1 2.2 2 3 3 1 2 3.3 3.1 1 3

11. 1 1 2 1 3 1 1 2 3 3.2 1 2 2 1 1 1 1 1 3.3 1 2 1

12. .
1 3 1 1 3,1 1 1 1 1 3;1 2 2 1 1 1 1 1 1 3. 1 1 1 60

13. 1. 1. 1 1. 1 1

C. Teaching Experience

1. 1 1 1 1 -1 1 1 1 1 1 1 1 1 1 2, 1 1 1 1 1 1 2 79
2. 1

1 1 1 1 3 1 1 1 1 1 1 1 1 2 2 3 3,1 1 1 3 1 1 2 62 ,

3. 3 1.1 2 3 1 1 1 1 1 1 1 1 3 2 1 3 1 1 1 3 1 1 2 58
4. 3 1.1 1 /1 1 1 1 1 1 3 1 1 3 3 1 1 2 1 3.3 1 2 3 60

cp

t

51

3 3 2 3.3 1 1.2 3 3 2,233 2 33 3 2 2 2 1 2 2 21

6.

3 3 3 1 3 3 3 1 3 3 1 3 3 3 2 3 3 3 3 3.3 2 2 2 8

7. 1.1. 1 1

t

10.10.



Legend:,
1 = Data' ale ed by S at&

and in C puter
2 = Data Collected by State .

but not in Computer
3 = Data Not Collected by

State
= Data Needing: Further

Clarification

6..

41

...43 li,<ca - 0 ow - < ° g 15.
< de < Z_ 0 X CC ta < X z 3 3.

0 a2 < 2 0 < ° < < < c n 0 < - ; 0 - . . , c , )- . 0 5 z (c 0 ,,,- Ili - < sa Ili
CI C I)4 N 1 OC C ZU 4i Ei. C C 4 L <= j_Z ... 1*(11 g zt cc ( / ), g . zZ< Q. - :1- -1 Z -1 0 0 6 < w 0 < < cr --1 -rxx<oou3_33u< in ,..1 z< < < < 0 0 0 0 U. (.7 I - It le -J 2 2 2 EE

0

<, < ,-
<< 0<

0 Lu
Z ar

W.
E z

D. Unification

1. Basis.on Which Teachers
Certification Was Issued

2. TN/0 of Certificate Held
leg. life, admin.: pro-
vision* etc.)

3. Subject Area(s) of Certi-
fication (Endorsement)

4. Date Certif. was Issued
5. Date Certif. was Utilizsed
6. Date Certif. Expires
7. Certificate(s) held in

Other States r .8. Other

E. College Preparation

44.

1 2 2 1 2 1 2 1 1 2. 1 2 2 1 1 1 0-2 2' 1 2 1 1 1 2.2 1 1
9

1,2 2 1 2 1 2 1 1 1 1 2 1 1 1 1 1 2 1 1 - 2 1 2 1 1 2 1 1'f

1 2 2 1 2 i 2 1 1 1 1 2 2 1.1 1 1 2 1 1 2 1 1 1 1 2 1 1

1 2 2 1 2 1 2 1 1.1 1 2 2 2'1 1 2 2 101 2 1 2 1 1 2 1 2
1 3 3 1 2'3.3 1 3 1 1 2 2 3 3 3 1.2 1 3 2 3 1 3 1 3 183
1 2 2 1 2,1 2 1 .1 1 1 2 2 1 1 1 1 2 1 1 2 1 2 T 1 2 1 1.

'r

a"--- 3 3 3 3 2 3. 2 1 2 3 2 2 312.2 3 3 2:3 2 3 2 3 3.3 2 .2
1.

1. Total Hours College Credit
°

2

2. Yr. Last Crediewas Earned .2

3. Degree(s) Earned °

23e2 2 3 2 2 2 2-12 2 1 1 1 1 2 2 2 2 2 2.2 2- 1 3 1 2

3 3 2 2 3 2 2 2 2 2 1 d 3 1.1 3 2 1 2 2 2 2 2. 3- 3 1: 3

a. Type.. , 11 2 1 1 2 1 2 1 1 2 1 1 1 1 .1 1 1 -2 1. 1 .2 1 1. 1 1 2 1 1

t b. Date Earned 1 2 1 2 '2 3 2 1 1 2 1 1 2 3 1 1 2 2 1.2 2 1 2 1 1 2 1 2

c.College Name 1 2 1. 1 2 3 2 3 2 2 1 2 '1 1 1 2 1 2 1.2 2 1 2 1 1 2 1 2

d. College Location 2 3 3 2 2 3 2 3 2 2 1 2 j 2. 1 2 3 2 1.2- 2 1 2 1 3.2 1 1..
4. Transcript of Credits 2 2 2 2 2 3 2 2 2 2 2 2 2 2.3.2 2 2 2 2 2 2 2 3 2 2 2)
5. No. of Credits. Preparation .

,

in Major Teaching Area 2.23 2 2 3 2 2 2 2 2 2 2 2.1 1 1.; 2 2 2.2 2 1 3 3 2 2
,

6. NSF SupportedProjects :
Attended .b . 2 3 3 3 3-33 2 3 3 2 3 3 "p 3 "3 3 3 2 3 3 3 2 3 3.3 3 3.

7. Other. - 1 . 1 N /

F. Salary
.

1. Salary
2. DayS of Contract
3. Full or Part:time Employee
4. Fringe Benefits
5. Extra Pay for-Extra Du
6. Percent of Salary Sup-

, ported by Federal Funds
7. Other

G. Miscellaneous
-

1. Military Experience
2. Non-teaching Job Expetr
3. Other

/

1 2 12 3'1 2 1 2.1 1 1 1 1 1 1 1 2 1 1 1 1 3 1 1 2 1 1

2 2 1 3 3 1 3 3 1. 1 2 1 1%1 3 1 2 3 3 2.3 3 1 3 3 1 2

1 2 1 2 3 1 2 1 3 1 1 1 1 1 1 1 1 2 1 1 1.1 1 1 1 2 1 2

1 3 3 3 3 3:3 1 3 1'1 2 3 3 3 3 3 3 -3 3 2 3_3 1-3.3 3 3
3 3 3 3 3 1 3 1 3 1 2 3 3 3 2 3 1 3 1 3 2 3 3 3 3. 3 3 3

2 2 3 3 3 3.2.1 3 3 1 2 1,1 3 2 1 3'3 1 3 3 3 3 2 3 3 3
1 1

2 3 3 3 3.3.3 1'2 2 1 2 3 3'3 2 3 2 3 2 2 3 2 3 3.3 3 2
2 3 3 3 3 3. 3 1 2 2- 2 3 3 3 3 2 3 3 t 2 3 3 2 3 3 3 3 3



. a
a ES

< 0 Z < < Z
i- D, 0 0 Z -J W

'-' D cc w o - Oz> < < W i- ,4 1- 0 Z 0 0
z -J LI) 0 0 2 Z - (-9 CC c7) 0_,-, )>- . L , ozz50,.,=0 N

- J'' (470 F F zW .C1).< 1 2 3 t 1- - g L.: <0 zw z 0 p z x < Cc U) cf) 8 %.., r- Z
CC w i 0 0 Lu Lu 1- W ... <w->T<omomm 1- 1- J>> CI <4,

*

;b

§ dz

0
C

D. Certification -

11 3 1 2 3.1 2 1 2 2 1 1 2 1'1 2 1 2 2 50
. .

,26/24/2

2.
1 1 1 1 1 1. 1 1 2.1 1 1 1 1 ? 1 1 1 1 1 2 3 75 3 2 39/12/1

3. 1 1 1 1 1 1 1 J 1.1 1 1 1 1 2 1 1 1 3 1 1 T 2 2 75
1 1 1 2 1 1 1I 1 11 1 1 1 2 1 1 1 2 1 1 1 2 2 65 .

4, 3 3 3 2 1 1 1 2 3 1 3. 2 3 3 2 3 3 3 2 3- 3° 1. 2 3 29
5. 1 3 1 2 1 1 1 1 1 1 1 1. 1 1 2 1 1 1 2 1 1 1 2 3 1 69
6.
7, 3 2 2 2 2 3 3 2 3 3 3 3 3 3 3 3 3 2 2 3. 1 1 2 i 4 40 56 2/21/29

, 8.

1.
4t

23

35
21
27

2-
0

50 '
4-

3'9/12/1
34/18/0
15/11/26

'36/14/2 .

E. 'College Preparation
, 2 1 2 2 2 1 3.21 1.1 21 1-3 2 1 2 2 2 2'1 22 29 62 10 E15/32/5

1. 2.3.2 2 3 1 3 2 3 3-2 2 2 3 3 1 1 3 2 2 2 1-2 2 17 50 33 9/26/17'
2.

.... 3. 1 1-1 1 1 1 1 2 2 1-1 1 1' 1 2 1 1 1 1 1 1 1-2 2 77 23 . 0 40/12/0
1 3.2 2 1 1 1.2 21.1 '1 3.2 2 1 3 3 1.1 1 1 2 2 50 40 10 26/21/5

. 1 3.2 2 1 1 1.2 2 1-1 1 3-1 2 1.3 A 2 1 1 2 2 2 48 42, 10 25/22/5
1 3.2 2 1 1 1 - 2 2 1 . 1 23.1 2 1 3 2 2 2 1 2 2 2 33 50 17 17/26/9
2 2- 2 2 2 1 2 2 2 3.1 2 2 2 3 2 3 2 2 2 2 2 2 2 4 85 12 2/44/6

a 4.

5. 2 2 2 2 2 1 2 2 3 3- 1 2 2 2 3 2 3 2 2 2 2 12 73 .15 6/38/8

6. 2 3 2 2.3 3 3 3 3 3-3 3 3 p 3 3 3.2 2.3 3-2 2 0 23 77 0/12/40.
7.

F: Salary /
,

1 1.1 1 1 1 1/1 1,1 1 1 1 1'2 1 .1 1 1 -1 1 1 1 1 '1

1. 1 3 1 3.1 1 2 1 1 3 3.1 1 1 2.1 .3 1 /1 1 3 1 2 t-
2."1 3 1 1 1 1 /I 1. 1 1 1 .1 1 1 2 11 1 1 1. sis 1 1 1

3. 3 3 3 3 2 3/s 3 3 3 3 3 33' 3 3 3 3 3 1 2 3 3.1 2
4. 1 3 3 3- 2 1 / 3 3 1 3 3 3 2 3 3 2 3 3 1 3- 3 1 1 2 .

5: / (''''%
v"

6. 3 3 '3 3.1 ,3 3.1 3.3 3 3 3 2 '3, 3 3 3 3 3 2 2 3
1-- , 2- =.

7 . /

G. Miscellanecaii
3 2 2 /2 293 2 1 3. 3 2 2.3 2 3'3 3 3 2 2 3 1 2 2

1. 1 3 2/2 3 3 3 3 3 3 2 3 3 3 3 3 3 3 2 3.3 1 2 2
2. 1/
3. 15

83 13

46 17

81 13

13 10
21 1

15 17

4 43/7/2
37 24/9/19

6 42/7/3
77 7/5/40
65 11/7/34

67 , 8/9/35

42 50 4/22/26
25 67 4/13/35

12



3

13

The data collected in the survey were presented to
partif*ants at the Las Vegas Conference where they
were Carefully considered in 'group discussions in
order-to identify tatterns that would be important in
assessing the 'value or existing data for answering
questions, pertirtert\I to science education. The follow-
ing general and specific observations were recorded
,during those discussion-s:

The dat*Inosee readily and most consistently avail-
able are related more to identification than to
teaching characteristics.
Those data bf a highly personal nature, such as race,
place .of birth, &id marital status, are not consis-
tently recorded.
Much of the information that is collected and
computerized appears to be primarily related to

" state financing of school systems and to teacher
certification. a

The quantitative nature of the data being collected
does not reflect competency of teachers or effec-
*tiveness of programs.
Data related to the nature of programs such as
name of text, number of pupils, duratfon of course
and credit per course are not bonsistently.collected.
The data most collected tend to have greater value
at the state level than at the national level.
There is little reciprosit" record keeping among
staid. r)
The kinds of data collected consistently have little

,
reMvance to the Nique aspects of science educa-
tion.
There are practically no items of data, other than
those related to identification' and ,certification,
that are collected uniformly in all states.
Approximately 15% of the states do not have a way
to correlate teachers names with social security
numbers.
There is almost no information kept on military
experience and jobs outside of teaching fields.
There are very- few data collected that indicate ex-

peience teaching specific courses.
Many other observations of a specific nature are

obvious from studying the data matrix. It is especially.
interesting to compare the percentage figures given in
the three columns at the right side of the matrix.

The conference participants came to iome cpnclu-.
sions following their discps

ciburvem:

The available data will no
mining inservice and pres
science teachers.
Competency of science to
science teaching programs
from da %kept in state data
It is knolinthat some stat
tions on da gathering. t
validity of national studies
There is little correlation be
lected and the pkoblems rela
and science teaching.
Analysis of the data from t

cated considerable conaaencY
not indicate in, any ihray wh

fo,(low-up to the origi al yr
under which the vario s states

' appehdix) was designed and
determi e the frequency o

ion of the result's of the
'

be very useful in deter-
rvice training needs of

chers and adequacy, of
cannot be determined
anks

have statutory limita-
at, in turn, will limit
sing state data banks.

en k'incli of data col-
ed to science teachers

he initial survey *indi-
in data items but did
t the conditions are
ollect their data. As a

sources'
as thos
ttaruabl

ing the
tion. B
formati
lation o
r As a

identifi
0.0.,(1) Per

do
A
rep

Cei
Yid

do

lice
Pro
pa

abo
pro
Fin

t, p

8, a seco
sent to-
data c

id form (see
he states to
Ilection and

f data for the same categories of information
on the original instrumen These data are
in-judging the reliability of ih data describ-

characteristics of the science teat er poputa-
cause of the interaction of the sour of in-
n with the frequency of collection, the tabu-

,

these data is unusually complex.
matter of clarification, the data sources were
d as follows:
onalreport forms submitted by local educa-
agencies to state departments of education.

ommon example would be the fall or annual
rts that are often required.

(2) ficationreport forms submit-recl by indi-
als of local education agencies, tn artifice-
sections of state departments of ecification.

se could intlude applications for teaching
ses.

ramreport forms submitted to the state de-
ment of education providing information
t an individual teacher who is involved in a
ram involving state or fe bral funding.

(4) ncereport forms su fitted to the state de-
pa ment of education hich provide informa-
tio on, nearly all teachers in the state. Such
rep rts are related to state financial aids to local
e u ation agencils.

, The r s Its of this second survey are included ort the
folio ing five pages. °
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40 An analysis of the tabulated data reveals. a number
of pertinent Observations:

As might be expected, there is very little consis-
tency in source or in frequencylbf collection among
states.
The most common source of data is from petsonal
reports. This is particularly true for data relating
personal characteristics, teaching assignments,
tpaching experience and salary.
The most common frequency of collection is once
each year.
Moit states collect data items froth only one source.
Those states using multiple sources tend to be states
with fewer districts although there are exceptions.
As would be expected, the certification data comes
primarily from certification reports.
The primary sources for data on college preparation
are certification reports.
Data from certification reports are usually collected
one time only, presumably at the time a license is
issued.
Lack of uniformity of sources and frequency of

. collection limits ways in which state data relating
teacher characteristics may be'utilized.
Many other specific observations concerning indi-

vidual state systems and geographical regions of the
country may be made by studying the tabulated data,
and relating conclusions to the data on teachep
characteristics that were included earlier.

!S9

aw

'Describing the Information A4afiable Concerning the

Parameters of Science Teacher Supply in the States

The magnitude and distribution of the science
teacher population nationally, regionally, and within ,

the states is importapt to decisions aftecti'ng preser-
vice and nservice teacher education. In fact, the need
for programs for isiserifice and preservice education Of
science teachers is established through knowledge of
the number of well prepared teachers that are avail:
able and the number of well prepared teachers that
will be needed in the future. This knowledge should
be national in scope if funding for teacher training
programs is to come from federal sources. As with the`
data that describe teacher characteristics, it was
known that some states systematically Collect data
that can be used to describe teacher supply. However,
the questions of compatibilitT,--cisistency, source,
frequency of collection anq others' arise as they did
relative to assessing teacher characteristics. On the.
original survey sentto the states items H And I were
designed to determine whether the data being col-
lected could be useful in determining the nature of
the science teacher supply (seethe survey instrument -
in the appendices). The results of the survey are tabu,
lated on the following two pages.

11.
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. As with the other data, the participants at the
project conference cOnsildered the feasibility of using -
the available data to assess the science teacher supply.
The following observations were made:

,I)Compared to collection of data in oth'er areas, the
?number of states collecting data oil teacher supply
and need is very low. The percentage of states not
collecting' specific items ranges from-22% to 74%,
Data onj teachers teaching outside their area o1
Certific4ion is Collected more consistently than,
other items althOugh 22% of thastateS do not have-
this information in any form.

,

A relatively largelnumber of states collect elati9 on
teachers graduating from state ingtitutlons.
Data on paraprofessionals is gathered in a majority
of states. .

By' hoting vertical columns it may be seen that
- ,. many states make- practically no effort to collect

data reflecting teachet supply and need. ,

;From these observations it ii Oparent that the
incrinsistency 'in data collection and, in fact, the latge
number of -states, not involved in collecting such data
makes broad. generalization to the nature of science
teacher supplies on a regional or national basis im-

If questions are to be answered that will
have meaning for,preservice and inservice education
of science teachers) on a national basis, such as those
that have-been

,i
sponsored by the',National Science

, ,
Foundation, it will be necessary to seek soukes of
information other than the existing state data baltics,

The second survey to establish frequency of data'',
collection and sources of data was also applied to
teacher supply and need. The results of that survey
follow: a

a
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As was noted earlier,, the number of states collect-.
ing data do teacher supply and demand is relatively
small. In fact, the percentage 4s from 25% for state
graduates unemployed to 79% for-teacher's who are
teaching outside their area of certification. The noted
inconsistency of sources and frequency of collection
reiterates that the ,available data on teacher supply
and demand has little use beyond local and specific
questions that may be asked. Itemized Ibiervations
are:

The persistence of the source category "others; indi-
cates randomness of collection procedures.
Certification reports, provide data on supply and
demand in the greatest number of states. This is
particularly true for data items reflecting graduates .

of state institutions.
More states (30) collect data on teachers teaching
out of their area of certificatiomIthan any other
item relating supply and derivnd.
More states (33) collect data orrteacher aides than
any item relating supply and demand.

.4?
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Describing Ways of Using Data in Improving

Science Education in the States

It may be generally assumed that the more infor-
mation one has for Planning the more successful he
will be in bringing about the changes h&has judged to
be desirable. However,. it may be just as easily
assumed that information will have limited use unless
it is used systematically with conclusions restricted to
those allowed by 'rigorous analysis procedures. To
apply data to the process of improving science educa-
tion requires careful study to avoid the temptation .to
base judgements on insufficient data processing. This
project initiated that study by involving consultants
who had varied experiences and responsibilities re-
lated to educational decision making in the project
conterenbe. Following formal presentation by the
consultants small group discussions were held where
questions were raised for further reaction in ple
sessions. There were six individuals who gave major
presentations at the conference. For the purposes of
this report only the context of their presentations
and the major points they made will be included.
These presentations are described in the order in
which they welt given at the conference.

Dr. Michael M. Frodyma
Program Manager 4
Instructional Improvement Implementation Section
Pre-College Education in Science Division
National Science Foundation

(Special Note: It was largely because of Dr. frodyma's recog-
nition of the need for data that could be applied to national
problems in preservice and inserviee education that the
Council of State Science Supervisors undertook this project.
His help has been essential to the progress that has been
made.)

Dr. Frodyma indicated that the purpose of his
presentation :vas to describe the development of
National Science Foundation programs over a six
year period and to offer two options to the estab-
lished.Yirection that may offer hope to do a better
job in the future. He identified three models for
decision making: the rational approach model, the
bureaucratic model and the political -expediency
model. Originally, the development of NSF pro-
grams appeared to tallow the rational model, but
the involvement of various interests caused an
evolution to a combination of all three with the
emphasis gradually shifting to - political expedi-
ency. The need now is tos=provide a rational base
for bureaucratic and political decisions. This base
will require systematic collection of data-in the
months and years to comeein order to build a
rationale for new programs as well as a defense for

f
old ones.

-
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Five types of information sources in increasing
order of complexity were described: budget data,
prograM data, modifi0 .program data, secondary
analysis: of existing data and designed studies.
ExaMples of use of each of these sources as 'hey
have related to NSF programs were given. It was
pointed out that in all cases data gathering and
analysis must precede the recognition of need for
it or bureaucratic and political Zlecisions will be
made 'under some other influence.

9
Two alternatives were offered:

1) Build summative and formative evaluation
systems into original program structures in order
to prevent misinformation . in decision *making.
This kind of evaluation was built into the Compre-
hensive Program which required continuous evalt,
ation °VI the four year period of the grant.
2) Data collection in a matrix format to provide
maximum communication to decision makers.
Essential to this system is the ability to select,
prior to use, those data that will have maximum
impact on decision making.

Dr. Frddyma predicted that the need ;for data
in decisioni:making will be even greater in the
future than fit has been in the past. He proposed
that existingdpia banks be improved and used-'as
extensively as possible in developing the rationale
for new 'programs for improved education in the
sciences.

Dr. William Richardson

A

Director of Adiance Planning and Development
Montgomery County, Maryland Board of Education

Dr. Richardson has been extensively involved in
systems development making extensive use of
computer analysis. His objective at the conference
was to ways in which the computer may
be put to use with the data based conceptusing
hard data as the basis for developing school pro-
grams.

In the data based concept, a central data file is
established in such a way that many independent
computer applications are possible. In this system
the general file is_referral to as the data base. This
concept requiresithat the data base be organized so
computer applications can be made directly to the
base in order to make decisions. The early applica-

tions have been directed at administrative manage-
ment Within the Montgomery County schools al-
though the program of hard data utilization is

being expanded into program development. The
intent is to go from a Planned Program Budgeting
System (PPBS) to a Planned Program Budgeting
aridEValuation System (PPBES).

Dr. Richardson was enthusiastic in his recom-
mendation for data based decision Making through
computer utilization. .Further information may be
hadpom a publication-entitled The School Infor-
mation System produced by the Montgomery
County Public Schools, Rockville, Maryland.

Dr. William S. Grayly's'
Assistant Director
Research Division
National, Education Association

Dr. Grayb al hasb n extensively involved in
data collection and analysis related to science
teachers and science teaching positions. This in-
volvement has led him to carefully study systems
for data gathering.

To demonstrate the effectiveness of: data
gathering to identify trends in science edgCation,
Dr. Graybeal discussed in considerable detail the
results of studies on science teacher sup* and
demand and used these results to extrapolate into
the future. He proposed, for example, that the in-
creasing supply, ikj,ch he verified usingilard data,
will lead to high teacRer competency in the future.
He also identified a trend toward increased num-
bers of women entering the science teaching field.

The sources used by NEA in gathering educa-
tional data include. direct contact with teachers,
school systems, institutions of higher learning and
state departhrnts of education. Reliable sources
of professional literature are also used as exten-
sively as possible.

Dr. Graybeal indicated that the NEA could
benefit considerably by' improved specification of
data to be collected by state departments of edu-
cation. He asserted that characteristics of data
affecting their usefulness are relevance, timeliness;
objectivity, validity and credibility. Perhaps even
more important to data usefulness is'ptior assess-
ment of information needs of constituent educa-
tors. This assessment is critical to effective dissemi-
nation of research results which leads to effective
educational planning.



Dr. &Myron Atkin, Dean
Do / /c!'3 of Education
Univgrsity of Illindis

Dr. Atkin began his presentatjon with the very
strong statement brat using the -available data is
"exactly the wrong approach." He suggested that
it is much better-4o ask "How do we get the data
we need?" He equated the need for data based
research with the desire for positive change. It is
assumed by many that research and development
activities have broad implications for change. This
quest by the researcher for generalizable character-
listics that may cause change is in error in that it
overlooks the social-political climate in which
change must occur. To formulate edticational

' policy the total climate must be known. In state-
federal relationships it must 'be reinembered that
educational change really occurs in the classroom.
Thus, teachers,must be resportsible for change and
in the future,it should be expected that they will
have a greater input into decisions that will result
in change.

In general, the broader and more transplintable
an educational concept is the more trivial, accord-
ing to Dr. Atkin, it will be. H,e cited recent struc-
tures 'for individualizing qducation as an example
of generalized trivia. He also referred to the .dis-
crepancy between goals established in the National
Assessment of Educational Progress and the mea-
sures that were used as an example where general-
izing to a format for testing defeated assessment
purposes.

In identifying models for educational change,
Dr. Atkin proposed a problem solving model for
teachers as an alternative to (formal research and
development. However, the lack of a well defined
problem is a difficulty teachers face as they
modify their activity. Change Tust involve the
unique nature of each situation and, therefore,
projects designed to educate teachers for change
should deal with the processes of change that
make it possible to accommodate that uniqueness.

If education is treated as a craft, there are
obvious shortcomings in applying a scientific (data
based) approach to assessing educational change.
Dr. Atkin recommends highly localized empirical
apprdaches over the broad based experimental
efforts. He sees the state supervisors as being in an
advantageous, position for disseminating local

empirical results in an effort to combat generalized',
societal pressures that tend to overwhelm local anti
individual values.

Dr. Atkin identified three conditions that pre;
vent educational change: the concept of the role
of schools in society, the limitations placed on
support and the quality of those enteringAhe edu-
cation profession. He noted that we have lost
esteem br-failing to bring about the changes we
advocate. In the future we should base our deci-
eons for progress on the recommendations of
accomplished practitioners ,(teachers) rather than
on specialists with central authority. The decisions
should not be based on incomplete factual data
such as that now available from the states.

Dr. Herbert J. Wahlburd.-
Research Professor of Urban Education
University of Illinois

Dr. Wahlburg prefaced his remarks on "method-
ological suggestions" with a quote from Mark
Twain: "There are lies, damn lies, and statistics."
On that note, Dr. Wahlburg proposed some cau-
tions:
1) Do not be misled by statistical reporting.
2) Realize that survey studies are, by nature, very
complex. 0

3) Be careful in using social data in decision mak-
ing.

Dr. Wahlburg pointed out that there must 0

always be trade-offs in collecting educational data
to . answer specific questions. deals are never
reached in collecting data and, brrespondingly,
care must be used in accepting r sults. EffeCtive
collection requires future, orientation and anticipa-
tion of new questions. Immediacy in accumulating

.data causes limitations that result in ineffective-
ness.

Budgeting is a necessary and important com-
ponent of educational research. Research is expen-
sive and efficiency is low. Therefore,.simplicity in
design of great importance and there should be a
prefer nce for continuing questions over specific
one-ti e questions.

Dependence on existing data banks does reduce
cost but such use bf data should be limited to spot
surveys that must be done in a short period of
time. Data collected from various' sources have
questionable Value because of inconsistency in col-
lection practices. Such data may, have its greatest
value in pilot studies that precede Planning for
more complex research designs.

Where surveys are conducted to obtain specific
data, short simple questionnaires have many ad-
vantages. Even so, such studies are complicated by
the necessity of randomness and stratification.
Non-returns always' bias the sample as can the
nature of the items on' the questionnaire.
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Data analysis Should also be kept as simple as
possible in order to make it easy to communicate
results. Often simple tabulation, cross tabulation
and use of means provide sufficient answers. More
complex methods, use of computers and involve-
ment with outside contractors create problems
thaeVvill jecjitire wisdom and choice of decision
makers. However, Dr. Wahiburg concluded, it must
always be remembered that trade-offs in simplicity
and cost must depend upon the original informa-
tional need and availableuresources.

Mr. Edward J. Meade
Educational Director
Ford Foundation

hi his discussion of the Ford Foundation Cam-
?rehensive School Improvement Prograin (see re-
..port entitled A Foundation Goes to School pro-
duced by Ford Foundation, Office of Reports,
320 East 43rd Street, New York, New York
10017). Mr. Meade cast doubt updn the assump-
tion that we should learn from the past. The
school projects in the Comprehensive Program
were directed at innovation of the mechanical
aspects of school operations. The report on' these
projects is subjective, but it measures the.extent to
which changes were successfully implemented.

Mr. Meade recognized a need for "educational
pathology"a looking at experience where as
much can be learned from failures as from suc-
cesses. It was learned through the evaluation that
funding alone will not assure Change. General non-
categorical grants were not effective in causing
change. Also, the ,size of the grant did not affect
its success. Success, it was discovered, was depen-
dent upon local involvement and the inclusion of
local funds in the project budget. Planning money
was more effective than operational money. An
interesting observation was that higher education
did not effectively serve the project schools. As
Might be expected, other factors being equal, small

Isimple) schools changed more easily than did
large (complex) schools. Projects wasted money
where internal conflicts existed while it appeared,
that teachers received the most help in teacher
centers that were established away from univer-
sities. Above all, it was shown that local people
teachers, administrators and other school em-
ployeesare critical .to change and, hence, they
must be involved.

The importance of Mr. Meade's presentation is
in 'the nature of the evaluation he described. Many
of the observations were made subjectively with-
out dependence on hard data. This procedure is
significant when presented at a conference di-
rected at effective data utilization whether those
data be hard or soft.

30

Althdugh the six consultant-presenters at the
confererice prepared individually Pend al/hough

. there are major differences in the philosophies and
strategies they used it is possible to see definite
interrelationships in the recommendations made
and the discussions thatollowed. Among other.

.things, there is an apparent interrelation between
purpose and strategy in data utilization. Where the
purpose is to collect and tabulate data as a simple
indicator of trends and events, the strategy is

simple and the use of existing data banks is appro-
priate. However, when the purpose is to inquire
into the subtle aspects of education that deal with
program or educational competencies the strategy
for research becomes correspondingly subtle and
complex From the presentations and discussions
at the crriference it is possible to establish several
observations that provide direction in using data to
improve science educition in the states: .,

In working with bureaucratic and political enter-
prises it is essential that objective data be col-
lected and analyzed on a continuous basis in
order to establish the rationale for initiating;
continuing or changing educational programs. In
the 'competition for° funding; intuition and p

fessional testimony is not enough.
In developing the rationale for educational pr
grams, some data is better than no data.
Using objective data to support proposed govern-
mental action at the local, state or federahlevel is
not the same as using data in educational re-

°search. ,

Computer technology is essential to data utilie
don. However, at the present state of tremblogy
and computer' theory, computer application to
data systems is more app'r'opriate to administra-
tive management than 'to program development
and assessment.
When the purpose of data utilization is echica1
tional research, it is essential that the question
be clarified and the design established before the
search for data begins. Research procedures
forbid designing a study to accommodate exist- '
ing data.
Reliance on objective, quantitative data in the
study of educational procedures may limit the
kifids of questions that may be asked. Subjec-
tive, empirical observations have definite applica-
tion in making educational decisions.

t, implicity in design and in reporting of results is
\s

important in translating educational research
into educational change. .
Where die ultimate purpose of data utilization is
to produce a chAlge in educational practice the
practitioners must be involved i making deci-
sibns based on the data. Decisions y central
authorities have not been effectiti in producing
change. 14
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Describing the Elements Needed for the Creation

of a Data Collecting and Sharing Network Embracing

All States I

Fjorn the efforts to study ways of using.data to
i rove education in the sciences, a generalization
emerged that identified the major value of data iys-

t tems as being the source of support for administrative
decision making. However, for supervisors working in
state departments Of education who are involved with
national as well as state and local programs, this func-
tion may often have greater importance than the pure
research function as it is applied to educational pro-

, grams. Therefore, state supervisors continue to be
interested in the development of a data system that is
compatible among states and has sufficient data items
to provide application to a broad assortment of edu-
cational questions that have administrative implica-
tions. In small group discussions, the conference par-
ticipants identified a series df informational needs that.
could be 'satisfied by an interstate data network.
Examples of These needs not met by the existing data
banks are expressed in terms of the ability to deter-
mine or describe the following:

ClassroOm practices employed in local schools!
The number of semester hours oi; quarter hours
accumulated by teachers in each teaching area.
Special programs aCi:omplished by teachers for cer-
tificatiori, i.e., student teaching, internship.
The amount budgeted for teaching equipment and

. materials 'in the sciences.
EXt0 duties that are assigned to teachers and extra
pay that is derived. '
Consultant help available to teachers from the local
system.
the_kind of program taught (elementary as well as
secondary) and associated texts and printed ma-
terials.
The percent of instructional time spent in labora-
tory activities.
The nature of the organization of academic depart-
ments in Iota) schools.

Special offerings such as mini-courses, independent .
study and other innovative practices.
The percent of certified teachers who because of
upgraded standards do not meet present certifica-
tion requirements.
The number of years specific courses have been.,
offered in given schools.
Total experience of teachers by gitien course and
grade level.

:Preparation time available to teachers of science
courses. .

These needs represent those that could be met by an
extension and improved consistency and teliability.of
the present state data systems. However, it is not
possible with such systems to answer other questions
which kept emerging unless it becomes possible to
collect data that reflect competencies in teaching as
well as affective attributes of teadhers and students.
Some of the questions recorded at the conference are:

What are tide perceptions of teachers in relation to
various program rationales? 0
How do teachers perceive student achievement?
What do teachers believe to be their-needs forinser-
vice education?
What is the extent of teacher competency?
What do students regard as needed changes in their
classroom?
How do teacheis value the subjects they are teach-
ing?

From such questions and a knowledge of the limi-
tations of data systems a design was outlined that is
included here as a model for state departments of
education to consider as their efforts in data collec-
tion evolve. Recognizing that there are limited possi-
bilities for collecting items of data that will be en-
tirely useful in answering questions that must be
asked after the data is collected, it is obvious that
there are advantages in having state data banks with a
high degree,of uniformity among the states. To pro-
mote this uniformity the number ckf items recom-
mended is minimized.

In order to make these data systems as useful and
comprehensive as possible it is necessary to gq
beyond the basic identification data that are now
available in many, but not all, of the states.

To' prom.ote uniforrfiity it is recommended that
three levels of data be identified based upon the
nature and apparent complexity of these data. These
levels may be described

Complexity Level Ibasic identification data such
as these being presently collected and described
earlier in this report.

Complexity Level IIdata describing teachers and
teaching situations. Some of these data are
unique to science education.

Complexity Level Ill data reflecting specific
cogn itive and affective characteristics of
teachers and teaching programs.1
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If should be recognized that as the complexity
level increases there is a decreasing, value in data that
may be collected prior to identifying specific ques-
tions and research designs for answering them. For
this reason it may not be as important that state data
banks Level III items as Level I items. The
nature ?f Level III data should be identified bu the
specific informationNneeded may vary from state to
state. However, site data'systems should be geared
to collecting higher level data when the need for it

.arises. It is important at all levels of data that there be
a uniform coding systein in 'the states so that items
can be pulled out of given state systems to answer
regional or nationalquesiOns.

Level I isunique in that most of the data existing
at the present time in the state data banks falls into
this category. However, because some states collect
almost none of these data, and because there is a con-
spicuous, lack of certain important items \in other
states!, it is recommended that eventually of the
following identification items be collected in all of
the states and kepVn comitterized systems.

29'

Level 'I

A. PersonaLciat
.. 1. Teacher name

2. Social security number
3. Date of birth
4. Home address
5. Status of citizenship

B. Teaching assignment data
1. Name of school
2. Address of school
3. Name of school district
4. Name of courses taught
5. Name of texts used in science courses
6. NUmbdr of pupils in each course
7. Credit per course,
8.' Grade level of each course

C. Teaching experience data
1. Total years teaching experience
2.. Years of teaching experience in state
3. Years of, teaching experience in present

school district
4, Years teaching present courses

D. Certification data
1. Basis on which certification was issued,
2. Type of certification held

. ubject area(s) of certification
4. Dateicertification was issued
5. Date certification was utilized
6. Date certification expir0

E. College,prgparation data
1. Total hours of college credit
2. Year,last credit was earned
3. Degree(s) earned

a. type
b date earnedvti
c. college name
d. college location

4. Transcript of credits

5. Number of credits preparation in major
teaching area

6. N.S.F. supported projects attended
7. Other special teacher training programs

attended
F. Salary data

1'. Annual salary
2. Full- or part-time employee

Level II data is of a more subjective nature than
Level I. The following is an attempt ki illustrate these
items' but is in no way intended to, be all inclusive.
These items are classified in the same way as thosd in
Level I.

Level II

A
A. Personal data

1. Nature' and amount of. administrative
. duties required of teacher

2. Extra duties such as department head,
curriculum, coordinator, etc.
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B.

3. Additional duties and extra pay
4, Profile of teaching philosophy

methodology
5. Involvement in innovative programs and

materials development
6. Evaluation of degree of happiness with

present teaching assignment
7. List of previous teaching assignments indi-

cating grade levels, subjects and years
taught
Preparation and planning time each day

and

8.
9. Inservice training needs

10. Curriculum projects used and teacher
preparation in each

11. Membership in local, state and national
'professidna! organizations

12. Evaluation of facilities, program, equip-
ment, etc.

13. Special awards or contributions to science
education

141 Special interests or skills
Teaching assignment
1. Name of school,.
2. Address of school

3. Name of system
4. Name and schedule of all courses,taught

(including planning time)
5. Satisfaction with present assignment

(subject, grade, school)
6. Non-teaching duties
7. Teacher freedom in selection of texts,

equipment, assignments
8. Relation gof classroom strategies to stu-

dentachievement
Names of textbooks used in each course

0. Identify interest in net/4 curricula
11. Summer institutes, workshops attended

every two years
12. Evaluation of suitability of program,

equipment, materials for laboratory-
oriented teaching
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3. Clerical assistance (number of people and

hours/week)
14. Curriculum projects used

C. Teaching experience
1. Courses, curriculum projects taught by

number years
2. Number of years teaching special courses

or curriculum projects
3. Non-teaching experience (military skills,

. hobbies)
4. Participation in professional activities or

groups
5. Experience in innovative assignments or

programs (open-space, modular schedul-
ing, etc.) s'

D. Certification
1. Correlation of degree training with salary
2. Summary of coursework completed

.(narne, content, date, location) each two
years

3. Certification categories based' on char-
acteristics, skills,isf other systems rather
than academic preparation

College preparation
1. Non subject area preparation in other

areas Such as social studies and special
concerns

°The highest level of dg,ta-gathering and analysis is

d veloped and studied in order to include
Level III. categories of this data base must'
be carefully
the complex information in° this area. Only two
examples have been listed for demonstrational kur
poses. 4

00,

g.

These recommendations for the design of the data
collection and sharing nefwork were made without an
effort to incorporate the' Elementary-Secondary
General Information System (ELSEGIS) which. hes
been developed by the United State's Office of Educe-
don. Comparison of the survey forms for that pro-
grain (O.M.B. .051-s1037) with the recommenda-
tions in this report will show that many of the data
items included here as Level 9.coincide with items
that will sbon be collected in a uniform way through
the Office of Education. Howeier, Level II and Level
III items are not ;included. For further information,
see Department Of Health, Education and -Welfare
P blication No. (O.E.) 73-11400.

Level III
A. Teacher attitude. and job . compatibilit

analysis
1. Development f data to compare succe s

of program imp mentation With teach r
effectiveness an student achievement

2. identification of obstacles to effective
teaching

3. Identifickon of needs (material, ed ca-
tional, financial) of teachers, students, d-
ministrators

4. Determination of teacher attitude to ard
studenti and teaching

5. Determination of student attitude t' and

science education and teacher

6. DeterMine non-subjective training n edq
to assist teachers in clasaroorn man Be-
ment procedures

B. Financial planning systeltis
1. Analysis of expenses involved for various

programs or matei:jals and comparisons of
alternative systemS-

2. Collection of expenses and analysis of ex-
p,priditures in each state and federal po-

, f*?gram.

(

escribing the Elements Currently Available for

nstruCting Comprehensive Supply and DemandPi
Icture of the urrerit Science Teacher Market

The survey, of the "states for information related to
science teacher supply and demarid left little doubt
that the state data banks are not adequate to establish
a reliable quantitative distribution of science teachers
in the United Statesilln a few states it would be pos-
sible to make deterntinations of teacher supply but
obviously, to use data from .,only those states that
collect sufficient dati, would bias the sample so
seriously that few gerferalizatinns could be made from
it. Other sources and 'I'Prtipleted studies, such as that
described by Dr., GraYbeal provide an adequate nib-
ture of the national trends but becaUp such studies
are based upon national samples there is no way pro-
vided to compare a giVen state to the national situa-
tion nor to make compArlsons among states.

The, responsibility df state departrifents of educa-
tion

: ,

7to teachers: and toeacher education programs
makes it important for itete, personnel to be well in-
formed about the raid of trained teachers with
specific training in given :fields to the demand for
such teachers: It is alsoArnporterit to, be aware of
trends in teacher competencies as a result of prepara-
tion programs as well as the competency expectations
of school systems seeking to employ teachers. This
dynamic interaction requires constant monitoring if a
satisfact6ry balance is to exist between adequate
teachers and teaching opportunities. In 'this area of
concern, there are few characteristics that are unique
to science education although t specific questions
to be asked abort science teacher and science teach-
ing positions may differ somewhat from other teach-
ing areas. ,
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Most of the data that apply to assessing science
teacher supply and demand are basic, quantitative
identification items corresponding to the Level I

items identified for the data network described
earlier. To adequately conduct an assessment in this
area the same uniform collection and coding proce-
dures should be applied to a specific set of items that
could be included as part of a more general survey of
the schools conducted by the state departments of
education. Data items recommended as necessary by
the conferenceparticipants are:
A. Teacher supply and demand (data collected by

subject or grade)
1. Projected vacancies for September assignments
2. Pi-ojected vacancies for January assignments
3. Teachers teaching'out of their area of certifica-

..
tion

4. Projected teacher graduates from state institu-
tions within the state

5. State institution graduates e loyed by the
state

6). State institution graduates unemployed
B. Teacher aide dab

1. Nurnber of paraprofessionals employed
2. Preparation required for licensing \
For a more complete picture of the nature of

teacher supJ.y and demand it would be necessary to
.identify diose items in the model prese&d earlier in
the report that relate to expectations for teachers and
teaching conditions.

Providing A Learning Experience for Conference

Participants in Data Bged Policy Formulation

° The role of the science supervisor irr a state depart-
ment of public instruction is primarily one of leader-
ship,. He is often involved in problem situations only
to the extent that decisionVare made and then imple-
mentation is left to others. Because of this early in-
volverndnt he i4expected to have sound information
and to be able to supply supporting data when he
expresses views. There is, definitely a need for' him to
be ware of the positive values and limitations of data
utilization in making judgements within school pro-
grams. He needs) to know how to use data and he
needs to have the necessary data accessible when he
needs them. -

The total project on data utilization was designed
to give participants an introduction to as many
aspects of the art as possible. the survey of the state
data systems made all of the superv,,isori involved
more aware than they had been of the advantages and
disadvantages of the data collection procedures

empldyed by their states. Perhaps afore important,
the survey provided an opportunity to compare ord-

.)
cedures of all the states as they contribute to What
may be considered a sort of national data bank. In
this comparison, the problems of using these accumu-
lated data to make regional and national .decisions

became obvious to the extent that recommendations
emerged that may lead to more comprehensive data
collection in the
pants recognized

e. At the same time, the partici-
m their discussions that there are

barriers within states presented by traditions, policies,
-and legislation that cannot be easily overcome for the
sake of better data Collection.

The opportunity at the conference to hear presen-
tations from experts and practitioners involved in a
broad spectrum of data belated activities gave a per-

spective to data utilization that most of the partici-
pants had not been exposed to before. The range of
activities disctissed included developing data-based
rationale for decisions, Computer application in data
systemS, problems of national surveys in education,
strategies for ,educational research, and appealing to
direct sources for empirical data. The interaction with
the speakerconSultants and the group' discussions
made it possible for the participants to formulate the
observations and recommendations that are included
in this report.

As a follow-up to the learning eXpeTience for those
who participated'in the pioject will be the efforts of
the Council of State Science Supervisors to ask ques-
tions pertinent to imp?oving science education in the
states and to have participants in their positionslOith
the departments of education supply necessary data
orb data sources and become involved in analyzing the
data to formulate answers. Hopefully, the educational
experience and service to improved science education
will continue to be concurrent.

Familiarizing Conference Participants With New

Directions for Educational Progiams of the National .

Science Foundation

Science specialists in state departments of educa-
tion, by the nature of their work, have had a very
direct involvement with the teacher education
projects and curriculum development projects of the
National Science Fbundation Division of Pre-College
Education in Science. In many cases, state specialists
have been directly .involved in assessing needs within
their states or regions and in generating proposals to
the National Science Foundation that have resulted in
successful projects. In addition, the state science
specialists, including those in social studies and
mathematics, have been constantly involved through
their respective onjanizations, the Council of State
Science Supervisors7' the Council of 'State Social
Studies Specialists and the Association of State
Supertisors of Mathematics, with conferences and
projects tfiat relate to National Science Foundation
projects. Through all,,Of these activities it has been
essential that individ01 specialists be well informed
of plans for futute".: educational programs of the
Foundation and that' they have an opportunity to'
present their perception of needs in science education
as they might affect future programS to the Founda-



tion staff embers. For these reasons, a special
general sessi n was included in the conference for a
presentation y the Director of the Division of Pre-
College Education in Science.

Dr. Howard J. Haosman, Director
Division of Pre-Co lege Education in Science
National Science Foundation

Dr. Hausm n prefaced his prese tation by en-
dorsing the da a gathering process that had been
under discussio throughout the onference. He
indicated that th use of data gath red from inde-
pendent sources.' important to king the kinds
of educational de isions that his d vision constant-
ly faces. ,

The major purp se of Dr. Hausman's presenta-
tion was to acquaint 3 conference participants
with the -new directions the Fourfdation's educa-
tional programs would be taking in the immediate
future and in Fiscal Year 1974. He indicated that .0

the changes to be made were not due to lack of
success in the past, but rather, they were due to
changing educational needs as well as financial
restrictions that were being applied to the Founda-
tion's educational bu-dget.

In this first public discussion of coming
changes, Dr. Hausman. announced the termination
of the institute program as the participants had
known it along With termination of the compre-
hensive program that had originated only a s ort
time before. Systems grants were to be aft half
along with grants for resource personne work-
shops., A most` significant change was the with-
drawal of participant support in terms of stipends
and expenses. ..

Four new themes had been adopted by P.E.S.
They are:'

Improvement of education for careers in science.
Development of scientific literacy.
Increasing efficiency of educational processes.
Experimental projects and problem assessment.

Dr. Hausman elaborated on each of these themes
and stated that a major effort will be given in the
coming fiscal year to programs directed at the
development of scientific literacy.

Developing new programs has required a reor-
ganization of the Division of Pre-College Educa-
tion in Science. In this structure there 90e two
major sections that are directly responsiblgjo the
Division Director. These are the Educational Ma-
terials and Instruction Development Section and
the Instructional. Improvement Implementation
Section. In each section the programs will be con-
ducted by a program head and program managers
along with support personnel. Dr. Hauirnan ex-
plained that it is intended that funding will be
closely aligned with the need for course content
materials and that implementation will be con-
fined to NSF-sponsored materials. However, at the
time of Dr. HausMan's presentation the nature of

the irriplementatiOn activities to be conducted was
not developed. (Since the conference, the National
Science Foundationhas prepared and distributed
"Guidelines for Preparation of Proposals for In-
structional Improvement Implementation,'! publi-
cation number.. E-74-4. Another publication,
E-74-1 entitled "Announcement of Education Pro-
grams" details many of the points included in ;the %
conference presentation.)

Dr. Hausman concluded his remarks by urging
the science, social studies and mathematics state
consultants, as well as the Organizations that repre-
sent them, to continue their close communication
and interaction with the Foundation. Finally, he
indicated that grants will be made to'proposals
that originate from outside the Foundation and
thus emphasized ;be importance of state consul-
tants working with educators at the local level to
generate proposals to meet local needs.

Providing an Opportunity for State Science

Supervisors to React/Respond to NSF Educational

Program changes

Throughout the conference, Dr. Frodyma and Dr.
Hausman were available fo'r individual and small
group informal discbssions., Also, Di. Wayne W.
Welch, who was serving with the Foundation while on
a one-year lealie from the University of Minnesota,
was available to interact with participants. Dr. Welch
had also been involved with the Conference Planning
Committee in establishing guidelines for the confer-
ence.

These opportunities to discuss Foundation involve-
ments within the states, as well as new direction the
Foundation was taking, were culminated by a session
held immediately after Dr. Hausman's presentation
where individuals were able, to take the floor to
present their concerns to the group and to ask for
responses to their questions. Many expressed concern
for the established programs that had served well in
the past. Others were concerned that newer programs
such as those funded by Com)Errehensive Grants and
Systems Grants would not be carried to completion.
However, it was inevitable that the fiscal pressures
under which Foundation programs must now operate
were recognized and general satisfaction was ex-
pressed lith the statement by Dr. Hausman that con-
tinuing consultation by the Foundation with state
consultants would be important to refining the new
directions that have been established.

To provide further Opportunity for interaction,
Dr. Hausman invited the participants to attend
regional meetings of grant directors to be held in
Washington, D.C., New Orleans, Chicago and San
Francisco during the month of February, 1973
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Data Utilization in the Future: Involvement
of the Council of State Science SuperVis'ors

This project was undertaken because the state con-
sultants in science, social studies and mathematics
recognized the need for information that would help
them, individually and ,0ollectively, to make educa-
tional decisions. If the project had revealed that the
state data systems were an ideal source of the needed
information, the next steps to be taken would ob-
viously be to identify questions and formulate
answers' using those systems. However, as was ex-
pected at the outset, the state data systems fell far
short of ideal' when applied to the specific character-
istics of science education. Therefore, with a much
more precise picture of the nature of existing data,
the Council of State Science Supervisors and their
colle'agues in the other areas are in a position to iden-
tify alternatives that will most probably solve the
problems that were recognized in the position papers
presented at the NSF Regickial Conference in 1972.
The following procedures may be undertaken by the
Council in the future dependent upon the resources
available and the priorities that will be established.

Because of the national involvement of the Council,
a coonerative effort with agencies involved in col-
lection of educational data on a national scale could
provide data on a sampling basis relative to science
teacher characteristics. The most probable agency
to work with is the National Center for Educational
Statistics, a division of the United States Office of
Education pnder, the di /ection of the 'Assistant
Commissioner for Educational Statistics. The
Council, in this role, would provide consultant ser-
vice that will result in identification of useful and
needed data items. The advantage of working
the Center for Educational Statistics would be com-
plete consistency in sampling and in data collection
and treatment procedures. A recent project of the
Center, the development of the Elementary-Secon-
dery Information System, is an indication of this

o

,.
ability to standardize. A major disadvantage would
be the apparent inability of the Center to collect
data on a regular basis with a frequency that would
keep data current.
A second alternative for cooperative effort would
be for the Council to work with the Committee on
Evaluation and Information Systerris (CEIS), a com-
mittee functioning un $r the Council of Chief State,

School Officers. This committee, with a member
from each state department of education, offers an
excellent opportunity for interaction with members
o f the Council of State Science 'Supervisors.
Through such interaction the recommendations of
the Council for improved data gathering (see pages
28-30) could be consistently incorporated into state
data systems.
The Council, with support from the National
Science "Foundation or other interested agencies,
could do its own data gathering in an effort to iden-
tify the characteristics of the science teaching staff
within the states as well as the nation. From such a
study the inservice anal preservice needs of science
teachers could be determined. Such a study would
have to be based on the assumption that student
needs can be translated into teacher needs. Such a
study would have to be done on a one-time basis
but its successful completion could be used to
demonstrate the value of data relating the status of
teachers in subject areas. Results of such a study
could be instrumental in establishing national
science teacher education programs and developing
the rationale for federal funding of programs that
are shownto be needed.
The Council could support.and cooperate with indi-
vidual members to conduct pilot studies within
their particular states. The results of such studies
would be meaningful in planning teacher education
projects within states and regions and in developing
proposals for funding. State pilot studies could also
be used as precedents to regional' or national
studies. The Council; and individual members with
information fr0q7 the Council, could on a limited
basis act as a 'clearinghouse for science education
'data. HoweverAthirlimction Could be best accom-
plished by cooperation with other agencies or or-
ganizations.
Throughout this project and in its succeeding

phases the limitation of the Council of State Science
Supervisors must be considered. The Council must
operate primarily'with contributed time of its mem-
bers. For financial needs the Council :is entirely de-
pendent upon external grants to conduct worthy
projects. Therefore, wi/h limited professional time
and unassured funding, it is difficult for the Council
to undertake a project as massive as the proposed
improvement of the data gathering and processing
'systems of he fifty states and the territories. For this
reason, the Council encourages those agenci9, organi-
zations and foundations with a greater capacity for
causing change to cooperate in the effort to provide
information that Can establish and maintain a direc-
tion toward improved science edugation.
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Evaluation

In the initial planning for this project, eight well
defined objectives were established. In conducting the
project a specific activity was directed at each of
these'objectiyes. Each of these tivities is discussedf...),4
in the eight subections o this report under the
chapter entitled` "Project Accomplishments, Observa-
tions and Recommendations." .

In addition to planning sessions, the preconference
activities were very critical to the success of the
project. The data gathered by surveying the state de-
partdients of education were essential to meeting four
of the project objectives and were closely related to
the remaining four. The judgement of the success of
the data gathering activity may be accomplished by
observing the fact that all states-responded to both
forms and that-the responses were cOMplete in every
case. In addition, the data from the first major survey
wer tabulated and made available to the participants
pri r to the conference. Because the need for the
se on survey was not recognized until the data from
t first survey were inspected, those results were
d livered to the person in charge of data collection
nd analysis on the first day of the conference. The
ombined sets of data were the basis for much of the

discussion at the conference and made it possible for
participants to establish guidelines for their planning
for future data utilization.

The conference was such a critical aspect of the
project that an independent evaluator was hired to
make observations during all of the sessions as a basis
for judging the degree of success in meeting the objec-
tives that had been established. The results of this
evaluation were largely positive. The following is
excerpted from the evaluator's report:

In general, the sessions were considered success-
ful by the conferees. All were well prepared, and
together presented an assortment of ideas and

f., philosophies concerning the use of data in policy
formation. The points of view of 'Richardson com-
pared with Atkin provided the conferees with
extreme positions not only from a theoretical
analysis, but from the point of view of practice.
They may have caused participants to reflect upon
the use of data and tempered some initial points of
view.
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The small group work sessions were a second
%major type ofd conference activity. Although re-.

ported in the proposal that work and study ses-
sions would dominate the conference, the fact was
that Many of the work sessions tended to be
rushed and participants felt they did not have suf-
fiCient time to complete their tasks.

Apparently, however, this fact was observed by
the confdence planning committee as the com-
ments and evaluation of the work sessions were
more positive for later sessions. The high mean
score for thd first session, particularly with respect
to productivity and relevancy to the charge, was
probably the result of the conferees' need to estab-
lish who they were, and to find who their col-
leagues were. Once this was taken care of, the
groups tended to become more prOductive as the
data shows.

The success of the group sessions, which will be
significant to the success of the entire conference,
will only be known by examination of the Con-
ference Planning Committee's final report. How-
ever, based on the,written reports of the groups in
Las Vegas, a tentative conclusion can,be prepared
stng that they addressed their tasks in a profes-
sin! manner and were conscientious in providing
written summaries of their efforts.
The complete evaluation report enti d "Evalua-

tion of Ps Conference on pan Utilization i °Assessing

the Needs of Science Education in the Stet s" may be.
seen by contacting the Council ° of State Science
Supervisors, Inc.

The actual measure of success for this project must
be based upon changes brought about in state data
systems and their use in application to problerns in
science education. In the post-conferenceldIsc.ussions
it has been suggested that a possible foll0Kup survey
might be conducted at a time to be deSIgnated to

determine the extent of change in state data collec-
tion as a result of this project. At this time no
definite plans exist for carrying out this suggestion.
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Survey form used to collect data on the nature of state data banks
on science teachers employed in the states.

(..

Co0uncil of State Science Supervisors Science Teacher Data Survey

STATE: Prepared by:

Title: Phone:

O

.Directions: Place an "X" in the appropriate space and list other it9rns of data that your state collects on
individual teachers in the appropriate spaces.

Data collected Data collected Data not
by state and by state but collected by

ITEM in computer not in computer state

A. Personal

1. Teacher name

2. Social security number'

3. Sex

4. Race

5. Date of birth

6. Place of birth

7. Home address

8. Marital status

9. Citizenship

10.

12.

B. Teaching Assignment

1. Name of school

2. Address of school

3. Name of school district

4. Name of courses taught
°

5. Name of courses assigned each period

6. Name of text(s) used in each course

7. Number of pupils per,course

8. DuVation of course (wks. or mo.)

35 , 9. Number of minutes per week each course meets

I

1

a

1

1

.



10. Credit per course

11. Grade level of course

12. Assignments other than science teaching.

ITEM

13.

14.

15.

C. Teaching Experietf&

1. Total years teaching experience

2. Years of teaching experiend in state

3. New to state------

4. New to district

5 Previous-years place of employment

6. Y4rs teaching present course(s)

7.

8.

9..

D. 'Certification

.%,

1. Basis on which teachers ce ti.fication was issued

2. --79beof-certificate held ( , rfe, admin., pro-
visional, etc.)

3. Subject area(s) of certificat n endorsement)

4. Date certificate was issued.

5. pate certificke utilized

6f Date certificate expires

7. Certificate(s) held in,other states

8.

9.

10.

Data collected
by state and
in computer

Data collected Data not
by state but collected by

not in computer state

I

1
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ITEM

E. College qreparation ,

1. Total hours college credit

2. Year last credit was earned .

3. Degree(s) earned

a. type

b. date earned

c. college name

d. college locaticin

lr

Transcript of credits 0,

Data collected a ata collected Data not
by state and by state but , collected by
in computer not in computer state

1

<5. Number of ore'dits preparation in major-teach-
ine&ea

6. NSF supported projects attended

7.

of . Salary
et.

1. Salary

2. Dayi of contract

3. Full or part time employee

4. Fringe benefits
.

5. Extra pay for extra duty

6. Percent of salary supported by federal funds

7.

8.

.
9.

G. MiscellaneoUs
\

1. Military experience
e.

2. Non-teaching job experience

3.

37 4.
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urn/

Data collected Data collected Data not
by state and by state but collected b9 ,
in computer not in computer state..-

H. Teacher Supply and Need Data collected by sub-
ject or grade
1. Projeoted vacancies for September assignments

2. Projected vacancies for January assignments

3. Positibns remaining unfilled after Sept. assign-
ments

4. Positions remainirt unfilled after January"
assignments

5. Teachers teaching out of their\area of certifica-
tion °

6. Projected teacher graduates from state institu-
tions within the state

7. State institution teacher graduates employed
by the state

8. State institution teacher graduates unemployed

9. a

10.

I. Teacher Aides

1. Data on Para-professional employees

ATTENTION: The DEADLINE for the return of thii data surveylorm is

OCTOBER 25, 1972

Return all requested information and materials to:

Ray Thiess, Specialist
Science Education
State Department of Education
942 Lancaster Drive, N.E.
Salem, Oregon 97310

I.
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Survey form used to collect data on the source and
freqdency of collection of items in state data banks.

Council of State Science Supervisors Science Teacher Data Survey

Appendix B

STATE: Prepared by:

Title: Phone

Directions: Place the appropriate' number from,the list below which most closely indicates the frequency of
collection in the column most appropriate ag the source of collection. </

0.5 every six months
1.0 annually
2.0 2-5 years

3.0 6-10 years
4.0 10 years and over
5.0 one time only

6.0 not collected
7.0 other:

ITEM
A. Personal

1. Teacher name
° 2. Social security number

3. Sex.
4. Race

5. Date of birth
6. Place of birth
7. Home address
8. Marital status
9. Citizenship

10.

B. Teaching Assignment
1. Name of school
2. Address of.school
3. Name of school district
4. Name of courses taught
5. Name of courses assigned each period
6. Name of text(s) used in each course
7. Number of pupils per course 'a, ,

8. Duration of course (weeks or months)
9. Number of minutes per week each course meets

10. Credit per course
11. Grade level of course
12. Assignments other than science teaching
13.

C. Teaching Experience
1. Total years teaching experience
2. Years of teaching experience in state
3. New to state
4. New to district
5. Previous years place of employment
6. Years teaching present course(s)
7.

D. Certification
1. Basis on which teacher certification was issued
2. Type of certificate held (e.g., life, admin., provisional, etc.)
3. Subject area(s) of certification(endorsement)
4. Date certificate was issued
5. Date certificate was utilized
6. If Date certificate expires
7. Certificate(s) held in other states
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o.

E. College Preparation

1. Total hours college credit
2. Year last credit was earned
3. Degree(s) earned

a. Type
b. Date earned 1.

c. College name
d. College location

4. Transcript of credits
5. Number of credits preparation in major teaching area
6. NSF supported projects attended
7.

F. Salary

1. Salary
2. Days of contract
3. Full-tirne or part1ime employee
4. Fringe benefits
5. Extra pay for extra duty
6. Percent of salary supported by federal funds
7

G. Miscellaneous

1.. Military experience
2. Non-teaching job experiences
3

. Teacher Supply and Need

Data collected by subject or grade

1. Data on parapiofessioal employees
2

Teacher Aides

1. Projected vacancies fdr September assignments
2.- Projected vacancies for January assignments
3. Positions remaining unfilled after September assignments
4. Positions remaining unfilled after January assignments
5. Teachers teaching out of their area of certification
6. Projected teacher graduateffrom state institutions within the state
7. State institution teacher graduates employed by the state
8. State institution teacher graduates unemployed
9.
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ATTENTION: The source and frequency of collection information which is requested at this
the last charge to you paor to the CS3 National Conference in Las Vegas,
2530, 1973

You must bring this information with you to the congence and be prepared
data at the first general assembly.

11 3

time constitutes
Nevada, January

to surrender the
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